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Electro^ ^arrangement for electrothermal treatment of the human or 
\ animal body 



Description 

The invention concerns, an electrode arrangement for electrothermal 
treatment of the human \or animal body, in particular for 
electrocoagulation, as set forth in\he classifying portion of claim 1. 

The application of highHrequWv/alternating currents (specifically 
in the frequency range of between 3oWk*Mz>and 2 MHz) to generate high 
temperatures for tissue coagulation a/4i\u/gical procedure has long been 
known. In practice monopolar or biptlmfele^rode arrangements are used 
for introducing the HF-current into the tissue. 

In the case of the monopolar arrangements, an electrode - also 
referred to as the neutral electrode - is designed irNthe form of a patient 
delivery line of large area and fixed to the patient noKtoo far away from 
the point of intervention and earthed or connected to g\und. A second 
electrode which is manipulated by the operator - also refeVed to as the 
active electrode - is connected to the alternating current generator. In 
terms of its shape, that electrode is selected to be adapte\ to the 
respective use involved, in particular the size of the tissue regiorkto be 
treated, in such a way that both the operational time and also the theVial 
loading of the region of the body or organ involved are reasonable. 
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In the case of arrangements for bipolar HF-surgery, both electrodes 
are connected to the HF-generator and are of mutually comparable 
dimensions, and are placed by the operator in the immediate proximity of 
* the intervention location and are generally also both guided actively. 
Bipolar\lectrode arrangements are also known in which both coagulation 
electrodessare arranged on a catheter. 

WO 9y 17009 discloses a bipolar electrode arrangement with a fluid 
duct, by way 6f which flushing fluid can be introduced into the operational 
area. \ 

WO 96/345S9 and the documents referred to in the international 
search report disclose systems and processes for the ablation of body 
tissue while maintaining a pre-calculated maximum tissue temperature, in 
which fluid cooling or thermoelectric cooling is provided during the actual 
tissue coagulation procedure. Those known arrangements are intended 
for the introduction into bodyVavities by way of natural accesses. 

The object of the invention is to provide an electrode arrangement 
of the kind set forth in the openiita part^of this specification, which permits 
quick and easy interstitial tissue coagulation even in relatively treatment 
regions. Dx? 

Taking an electrode arrangjpietat as set forth in the classifying 
portion of claim 1, that object is attaineNJ by the features recited in the 
characterising portion of claim 1. \ 

The invention includes the basic teaching that the electrode 
arrangement is mechanically designed in such \way as to facilitate direct 
penetration into body tissue and at the same time there are provided 
thermal means for setting an advantageous effective temperature profile 
for the insertion phase. \ 

That notion is based on the fact that the known arrangements 
which are cooled during the actual electrothermy pWedure have 
admittedly afforded many advantages, but they are not well suited to 
being inserted into body tissue directly (invasively), with ducKformation, 
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foXinterstitial use. For that reason, in clinical practice, in many cases a 
duct to the treatment region is firstly opened with a separate incision 
instrument and in an additional working step on the part of the operator, 
before the electrothermy applicator is advanced in the duct. 

It is further based on the realization on the part of the inventors 
that a "cold" applicator can be inserted with more difficulty than one which 
has been warmed somewhat. 

A short-term temperature control procedure to a temperature 
above about 30°C, more\especially somewhat above body temperature, 
has proven to be advantageous for the insertion phase. As soon as the 
applicator has reached the treatment location and the actual 
electrothermal treatment is initiated, the procedure involves implementing 
a transition to adjusting an effective temperature profile which is 
optimized in regard to optimum coagbilaticm performance. Even in periods 
of time of that phase, heating in additidtU'6 the generation of heat by way 
of the electrodes can be desirable. /7r3r-^ 

In a particularly effective arfd at\the same time inexpensive 
embodiment the electrode or electrodes o\ the electrode carrier are 
provided with a cavity which is closed off in relation to the body and which 
is connected to a fluid source which can be the\ubject of temperature 
control within a predetermined range so that the Suitably temperature- 
controlled fluid flows through the electrode or the carrieV thereof. 

Preferably distilled water is used as the fluid, having regard to the 
low costs involved and the simple and safe handling theredf. In addition 
for specific situations of use - possibly having regard to specific safety 
precautions - it is also possible to use other fluids which have prWen their 
worth as heat-transfer agents, for example compressed air,\carbon 
dioxide or silicone oil. \ 

In another possible embodiment the electrode or the electrode 
carrier has a thermoelectric heating and cooling device which can be for 
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example in the form of a combination of resistance heaters and Peltier 
Jements. 

In an embodiment which is simple to produce and handle, the 
electrode carrier is a tubular, in particular cylindrical element of electrically 
insulating\material, on the peripheral surface of which is or are arranged 
one or mors electrodes and in the interior of which is arranged the 
temperature cdt^trol device. To facilitate penetration into the tissue, the 
electrode carrier, desirably has a distal end which decreases or tapers to 
an approximately comical tip, and the electrodes are fitted substantially 
flush into the peripheralssurface of the carrier. 

In the preferred erribodiment in the form of a bipolar arrangement, 
the assembly includes two electrodes which are mounted to one and the 
same electrode carrier, in paftjcuia- in an axial row. In that case, a 
common temperature control deJjttrSs provided for both electrodes, for 
example the above-mentioned jfintej^al tube counterflow temperature 
control device. 

In the preferred embodiment of this alternative configuration, the 
carrier element is of a cylindrical cross-section, while the two electrodes 
are of a hollow-cylindrical design and are arranged coaxially with respect 
to the longitudinal axis of the carrier demerit For that purpose the 
electrodes can be disposed for example in the fokm of a metallic coating 
on the surface of the carrier element or each comprise a metal sleeve (for 
example of titanium or Nitinol) which is pushed onto th\ carrier element or 
better inserted flush and forms therewith a press fit. 

In a particularly simple embodiment of this arrangement, which is 
safe and secure in terms of handling, axial fixing of the electrodes is not 
effected by a continuous carrier element, but by a hollow connecting 
element which connects the electrodes (which are also hollow) togebher at 
their ends. Besides axial fixing of the electrodes, the connecting element 
also performs the function of insulating the two electrodes relative to eal 
other and it therefore comprises an electrically insulating material) 
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inferably PEEK (polyetheretherketone). The electrodes, the connecting 
portion and the supply line for the cooling agent (for example a relatively 
stiff PTKE-hoze which at the same times serves as a handle or gripping 
portion) are preferably annular or tubular and are of the same cross- 
section so that the surface of the catheter is a closed cylindrical 
configuration, \hereby insertion into the body is facilitated and at the 
same time unwanted current density peaks can be substantially avoided. 

In an alternative configuration of the preferred bipolar arrangement 
which can be used in\a particularly variable fashion but which is more 
expensive in regard toNstructure, the axial spacing between the two 
electrodes is adjustable in order to be able to additionally vary the current 
density distribution and thus the heating output distribution. If the 
insulator length between the two electrodes in the axial direction is for 
example less than double the electrode diameter, it is advantageously 
possible to produce spherical coagufetfon necroses whereas the shape of 
the coagulation necroses with greatefc^sujator lengths is rather oval. 

The geometrical configurat/on/bf tissue coagulation can be 
substantially influenced by the^terr^raturkcontrol effect - specifically by 
the choice of heating/cooling in a given sequence in respect of time. 

In a preferred embodiment, besides the electrode, or electrodes and 
the actual cooling device, an electrosurgery apparatus which makes use of 
the invention includes control means for establishing an advantageous 
effective temperature profile in the treatment regionVrhe control means 
include in particular an effective temperature profile Control device for 
controlling the heating or cooling output and/or the spatial distribution 
thereof, said control device being connected to the cooling device by way 
of a control signal connection for supplying a heating and/or cooling 
output control signal. \ 

The effective temperature profile control device can also be adapted 
to produce and supply a heating output control signal for controlling the 
alternating current power and/or the spatial distribution thereof, andV. 
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B^^connected to the alternating current source by way of a control input 
/so tna<. besides the cooling device, it can also control the HF-source - 
acting as^a "heating device" in the tissue. That provides for particularly 
flexible conttol of the treatment regime in the event of longer-duration 
intervention procedures. 

The effective temperature profile control device preferably includes 
an interactively programmable calculation unit for determining simulated 
time-dependent effective temperature profiles on the basis of parameters 
of the tissue and the elefctrode arrangement and assumed parameters of 
the alternating current souhce and the heating or cooling device and for 
effecting a variation in the assumed parameters to ascertain an optimized 
effective temperature profile. IiWactica, use will be made of a PC with 
which the spatial temperature cHsti^/ution and optionally the time- 
dependency thereof can be determirited^aricl on the screen of which the 
simulated effective temperature p7o|iies\ean be represented as an image. 
That already makes it considerably easieY for the operator, prior to an 
intervention procedure, to select a suitable Combination of control values 
of the temperature control device and the HF-sdurce. 

Placing at least one temperature sensor w\ch responds with a low 
level of inertia and which is connected to an \hnut of the effective 
temperature profile control device at a predeterminecKposition relative to 
the electrode arrangement in the body, in particular at a\ electrode or the 
electrode carrier, makes it possible to implement verification or rescaling 
of a simulated effective temperature profile during the intervention. The 
parameters which are to be used in the further course of the\treatment 
can therefore be freshly adjusted at any moment in time. \ 

Additional possible options in that respect are afforded by the 
provision of a device for ascertaining (especially in time-dependent 
fashion) the heating or cooling output produced by the temperature 
control device or a value influencing the heating or cooling output, and a^ 
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evice for ascertaining the alternating current power outputted by the 
Iternating current source, or a value influencing such current power. 
\lnsofar as the effective temperature profile control device 
preferably has means for determining and storing a time-dependency of 
the coolirtg output control signal and/or the heating output control signal 
and for outputting the respective control signal in accordance with the 
stored time-dWndency, a treatment which is established in advance in 
terms of the operations to be performed by the operator can take place 
substantially autorrtetically, in regard to the control values. It will be 
appreciated in that reWct that current changes in the control values still 
remain possible so that the operator can also react flexibly to unforeseen 
events. As changes of tha\kind can be detected and can be incorporated 
into an updated simulation\calculation, the consequences for further 
progress of the intervention prWdure can in turn be made clear to the 
doctor in a virtually real-time mod\ f) 

Advantageous developments\$&f^the invention are moreover 
characterised in the appendant clafoh^dr are set forth in greater detail 
hereinafter together with the delo&ion\f the preferred embodiment of 
the invention with reference to the Figures irWvhich: 

Figure 1 is a graph view of a current d^sity distribution, obtained 
as the result of a simulation calculation, alotag a bipolar electrode 
arrangement with two axially mutually displaced\nnular electrodes in 
body tissue, \ 

Figure 2 is a diagrammatic view of the tissue conations which are 
formed around an electrode arrangement shown in FigVe 1 without 
temperature control, \ 

Figures 3 is a diagrammatic view of the tissue conditions\hich are 
formed around an electrode arrangement shown in Figure \ with 
temperature-controlled electrodes, \ 

Figure 4 shows a comparative graph view of the temperature 
variation in the region of a non-temperature-controlled and \ 
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temperature-controlled electrode arrangement in dependence on the 
spacing from the electrode surface, 

Figures 5a and 5b show comparative views of the time-dependency 
of the tissue impedance measured in the course of a coagulation 
treatment ami the electrical power outputted to the tissue in the case of a 
non-temperature-controlled and a temperature-controlled electrode 
arrangement, \ 

Figures 6a and^b are diagrammatic view in longitudinal section of a 
bipolar electrode arrangement with two axially mutually displaced fixed 
annular electrodes and internal fluid temperature control in accordance 
with an embodiment of the indention, 

Figure 7 is a diagrammatk view of a bipolar electrode arrangement 
with mutually displaceable electrodes and internal temperature control in 
accordance with a further embodiment of theinvention, 

Figure 8 is a diagrammatic vW snowing the principle of an 
electrosurgery apparatus with measurLfjVarr^ngement for determining 
essential treatment values, IL^K 

Figure 9 shows a structure chart of a singulation program for on-line 
dosimetry in interstitial HF-thermotherapy, \ 

Figure 10 is a pictorial representation of a simulation event, and 
Figure 11 shows a block circuit diagram of the\ffective temperature 
profile control device of the electrosurgery apparatus shown in Figure 8. 

Figure 1 is a diagrammatic view in longitudinal section of a current 
density distribution obtained as the outcome of a simulatioriVcalculation by 
the inventors, along a bipolar electrode arrangement 10 wtth a pointed 
electrode 12 and an annular electrode 13 fixed axially at a spacing relative 
to the tip electrode 12 by an insulating electrode carrier 11 and insulated 
with respect to the tip electrode 12 in the body tissue 14. The portion of 
the electrode arrangement 10 in proximal relationship to the anriular 
electrode 13 is surrounded by an insulating casing 15. Besides the view\n 
longitudinal section, the Figure also lists in table form the maximurrk 
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cu>rent density (max) and the current density stages a through q which 
form the basis involved in representing the stimulation result. 

It\an already be seen at the few current density areas which can 
be seen at\ll in the longitudinal section, from the Table (essentially only 
the areas represented by the lines a through g), that current density 
peaks occur at\he tip and in each of the boundary regions of the 
electrodes 12, 13 \n relation to the insulating portions 11, 15 0 f the 
arrangement and the\:urrent density overall already falls severely at a 
small spacing from the s\faces. This shows that it is to be assumed that 
by far the greatest part of\he electrical energy which is introduced into 
the body tissue 14 by the electrode arrangement 10 is converted into 
thermal energy in the tissue regions immediately adjoining the electrode 
surfaces. Tissue coagulation begins iryhe zones of highest current 
density at the mutually facing electrode/edges. 

As is diagrammatically shown Ji^Rgure 2, that results in the 
formation of a drying-out zone appr|knkely in the configuration of a 
narrow rotational ellipsoid around an electrode arrangement of that kind. 
The electrode arrangement 20 shown in Figure\2 - in a slightly modified 
form in comparison with the configuration shown ^Figure 1 - includes two 
cylindrical electrodes 22, 23 of equal length which armlet into a cylindrical 
carrier 21, while the tip 20a is here of an insulaW nature. The 
surrounding tissue 24 is divided in dependence on the\emperature and 
the changes in tissue produced thereby into the drying-out zone 24A, a 
coagulation zone 24B and a structurally unchanged ("native")\uter region 
24c. In addition, particularly with a high level of power being introduced, 
a carbonization layer or zone (not shown in the Figure) can be\formed 
directly at the surface of the arrangement. 

The formation of the drying-out zone 24A dramatically worsens^e 
electrical properties of the treatment region, in regard to aris 
electrosurgical treatment. The increase in impedance as a result of the 
disappearance of tissue fluid results in a considerable reduction in the level 
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oTfelectrical energy which is coupled into that zone and thus overall into 
the tissb£ 24. In addition a carbonization zone represents a region of low 
thermal cohductivity and additionally worsens the treatment efficiency. 

That was confirmed by measurements taken by the inventors, as 
Figure 5a showsN^This Figure is a representation of the time-dependency 
of the tissue impedance measured in the course of a coagulation 
treatment, and the Electrical power outputted to the tissue, in an 
electrode arrangement which does not involve temperature control. It can 
be seen from the Figure that, after an initial fall which is thought to be 
attributed to the agglomeration or accumulation of tissue fluid at the 
electrode surface, the impedance\js almost constant at a value of around 
100 Q over a certain treatment duration. That permits an energy input of 
about 9 W (in the case of the an^o/n/ent which is here set to a 
maximum power of 10 W). After a treatjWfiTvjuration of about 6 minutes 
however the impedance suddenly jurnps^o^atfout four times, as a result of 
drying-out of the electrode-tissue interface, and that results in a reduction 
in the electrical power converted to 2-3 W. \ 

Figure 3 diagrammatically shows how thk provision of internal 
temperature control for the electrode arrangemenkacts on the tissue 
conditions which are formed in the treatment region. The electrode 
arrangement 30 diagrammatically shown in Figure 3 includes - in this 
respect being in conformity with the structure shown in Rtoure 2 - two 
cylindrical electrodes 32, 33 of equal length which are let intoV cylindrical 
carrier 31 and an insulating tip 30a. Reference 35 and the arrows at the 
proximal end of the illustrated part of the arrangement diagrammatically 
indicate a fluid counter-flow temperature control effect. The surrounding 
tissue 34 is divided into a relatively cool zone 34A, a coagulation zone 3^ 
and a structurally unchanged outer region 34C. The formation of a^ 
carbonization layer is either not observed at all with such an arrangement, 
or at any event it does not begin directly at the electrode surface. 
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\ The conditions diagrammatically shown in Figure 3 can also be seen 
^/ fro>n a comparative graph representation of the spatial variation in 
temperature in the region of a non-temperature-controlled and a 
temperature-controlled electrode arrangement, as is shown in the upper 
region of Rgure 4. The lower part of that Figure represents a sketch to 
illustrate the\alues which are linked in the function curves and also the 
external shape of the electrode arrangement. 

It can be clearly seen from the function curves T(r) - which show 
the conditions at a moment in time shortly after beginning to apply the ac 
voltage - that the coagulation zone enlarges by a radius difference value 
Ar, in the case of a terrtperature-controlled arrangement. That already 
demonstrates the higher le\el of efficiency of the cooled arrangement. It 
is to be noted in regard t\ the function curve for the temperature- 
controlled arrangement that - depending on the respective setting of the 
temperature of the temperature ftjntrohfluid - in practice the coagulation 
temperature is also exceeded in th/^!ectrode interface region after a 
certain period of treatment, so thatft)e^tm)nt success also occurs in that 
region. \s 

Figure 5b shows the time-dependertcv of the tissue impedance and 
the electrical power outputted to the tissue^ when using a temperature- 
controlled electrode arrangement. It will be\seen that the impedance 
(once again after an initial fall) and the converte\power remain practically 
constant over the treatment period. \ 

Figures 6a and 6b are a partly sectional \iew and a view in 
longitudinal section (in different sectional planes) V a temperature- 
controlled bipolar electrode arrangement 60 as an applicator for HF- 
induced interstitial thermotherapy of pathological tissue.Xlt includes a 
tubular plastic carrier 61a, two axially mutually displaced/Nfixed metal 
annular electrodes 62, 63 which are fixed and insulated relative? to each 
other by way of an annular plastic intermediate carrier 61b, a plastic tip 
61c, an inner tube 64 and an inner tube spacer 64a. The electrodes are 
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ejected to an HF-generator by way of lines (not shown in the Figure) 
"l/ comprising highly flexible stranded copper wires. 

Depending on the area of use involved, the electrodes 62, 63 are of 
j^A a diamete\in the region of between 1 and 5 mm and are of a length of 
5 between 2 aVl 30 mm. In the illustrated example they are in the form of 
NITINOL-tubes\and are pushed onto the plastic members 61a, 61b and 
61c made from Kmh temperature-resistant PEEK (polyethyletherketone) 
and glued in position thereon by means of high temperature-resistant 
adhesive. The diameter of the plastic members is adapted to that of the 
electrodes; the length of\the intermediate portion is between 1.5 and 3 
times the electrode diameter. The electrode regions which are disposed 
on the plastic members are\ coated with PTFE. The inner tube 64 
comprises PTFE. Instead of theVnaterials specified, it is also possible to 
use other tried-and-tested biocompatible materials which are easily 
slidable into body tissue and which artfixjfficiently temperature-resistant. 

In order to guarantee easy duiif^fepfning insertion directly into body 
tissue, besides the applicator being"of a Suitable configuration, the use of 
polished electrodes and possibly a slip V anti-friction coating are of 
advantage. \ 

The electrode arrangement 60 is operated with an HF-power of up 
to 100 W (in the treatment of liver metastases or benign prostate 
hyperplasia for example 50-60 W). The temperature control medium 
introduced into the inner tube 64 is sterile distilled water at a temperature 
which is adjustable in dependence on time in the rangkof between 0 and 
80°C (for example upon introduction and at the beginning of the 
electrothermy treatment above 30°C and then ambientXtemperature) 
under a pressure of between 0 and 3 bars (for example 1 bar) at a flow 
rate of up to 200 ml/min (in the above-indicated example 40-6\ml/min). 
The water flows through the inner tube to the distal end theredf in the 
region of the tip 61c, it there passes into the annular space 65 be\ween 
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thinner tube and the outer wall of the arrangement and it flows back in 
the ahnular space to the exterior of the body where it is drained away. 

Finally Figure 7 is a diagrammatic view of a further electrode 
catheter 70\which permits adjustment of the electrode spacing in order to 
be able to influence the field and current density distribution in the 
therapy area. >or that purpose the catheter 70 has a cylindrical carrier 
element 71 of electrically insulating material, in the proximity of the distal 
end of which is disposed a first electrode 72, in the form of an annular 
metal coating. In itsVisulating region the carrier element 71 is axially 
displaceably guided by a\econd electrode 73 which extends around it and 
which is of a hollow-cylindffcal configuration, in order to be able to adjust 
the electrode spacing and thus to make available an additional optional 
way of varying the effective temperature profile in the treatment region. 

Figure 8 is a diagrammatic view showing the principle of an 
electrosurgery apparatus 80 witVa/i HF-generator 81, an electrode 
catheter 82 (also referred to as a/M%needle''), a temperature control 
fluid container 83, a temperature-c^trol fluid pump 84 and a temperature 
control fluid heater 85, as well ak a measuring and evaluation 
arrangement for establishing essential treatment values. The measuring 
and evaluation arrangement here includes^ storage oscilloscope 86 for 
detecting the electrical values, a quantitativeXflow meter 89 for detecting 
the temperature control fluid flow rate, a T-stensor 88 arranged in the 
treatment region, and a PC 87 connected \y way of a suitable 
measurement data interface to the measuring devft.es 86, 88 and 89, for 
evaluation of the measurement values. \ 

By virtue of the choice of suitable control members, for example a 
controllable HF-generator 81, a controllable fluid p\mp 84 and a 
controllable fluid heater 85 which are connected by controlWs (shown in 
dash-dotted line in the Figure) to the PC 87 (or a separatk control unit 
connected to the PC), this arrangement can be used to \ontrol the 
essential treatment values, HF-output power and heating ok cooling 
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4tput, in the course of an electrosurgical intervention, on the basis of 
active power measurement and impedance measurement and/or 
temperature measurement in the treatment space. 

In p\rticular, for the insertion phase, the fluid temperature and 
therewith (HF\generator 80 switched off) the temperature of the HF- 
needle 81 can beVaised by means of the fluid heater 85 to a value in the 
region of body temperature or above. In this phase the fluid pump 84 can 
be operated with a >elatively low delivery or intermittently and a T- 
regulation action can possibly be omitted. After positioning of the HF- 
needle and when the HF-geherator is switched on - or even better with a 
time delay after it is switched V such time delay being predetermined or 
derived from signals from the T-sensor - the fluid heater is switched off. 
In that phase, in the normal situation the ftaid pump is controlled on the 
basis of the predetermined target terhp/ra^jre field or range and with 
evaluation of the signals from the T-s<Mor, \o that T-regulation then 
takes place. However differentiated acfuajWi of the fluid pump and the 
fluid heater can also be implemented throughout the entire interventional 
procedure on the basis of a predetermined\time-dependent target 
temperature field or range which takes account of the particular 
requirements of the insertion phase. 

The methodological basis of a representation of therapy progress is 
a simulation calculation which is based on the method of finite differences 
to solve the differential equations which describe the Electrical and 
thermal phenomena involved. The fundamental procedure is 
diagrammatically shown in Figure 9 which does not require a\ further 
commentary. 

Figure 10 is a pictorial representation of a simulation result\s it 
appears on a computer screen. Illustrated therein are the T-distributibn 
and the limits or boundaries of the treatment region ("Damaged") around 
an applicator which, on an insulating carrier body 101, carries two 
electrodes 102 and 103 arranged axially in a row. 
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Figure 11 shows a function block circuit diagram of an embodiment 
of £he integrated evaluation and control device 87 of the HF-applicator 
systert\80 from Figure 8. The peripheral components are illustrated in 
Figure 8 \nd are therefore omitted from Figure 11, and also the foregoing 
description delating to the fundamental control functions is not repeated 
here in relatior\to Figure 11. 

The evaluation and control device 87 includes as its main 
components a p\ocedure control (controller) 87.1, an effective 
temperature profile calculation unit 87.2 and a control value calculation 
unit 87.3. Associated \ith those components in the usual manner are 
separate program and data stores 87.2a, 87.2b and 87.3a, 87.3b 
respectively and jointly an Ito-interface 87.4, an input unit 87.5 and a 
display unit 87.6. The control\alue calculation unit 87.3 additionally has 
associated therewith at its output^ide/a^control procedure store 87.6 for 
storage of calculated time-dependen\4^the cooling and heating output 
control signal whose access controJ-^shown separately) is connected to 
the controller 87.1. 

The program and the data stores 87.2a, 87.2b of the effective 
temperature profile calculation unit 87.2 stdte in particular the above- 
mentioned simulation program ("dosimetry program") and the data sets 
which are required for implementation and whihh can be updated by 
current inputs by way of the input unit 87.5 on the\part of the operator 
and automatically upon the input of new measurementWa, by way of the 
interface 87.4. Accordingly, in each phase of a treatment - including the 
duct-forming insertion of the HF-needle - it is possible to acquire a current 
stimulation result for the effective temperature profile (see F^ure 10) and 
thus a prognosis about further progress in the treatment. 

The program and the data stores 87.3a, 87.3b of the control value 
calculation unit 87.3 store in particular algorithms and parameter sets 
which permit an association of specific control data sets with effective 
temperature profile data sets, possibly also control data tables which 
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already direstiy accessible. Complete control data sets for an overall 
treatment can bXadvanced into the control procedure store 87.6 after the 
conclusion of a preparatory or updated simulation calculation, from where 
they can be outputted toy way of the controller 87.1 to the automatic 
timing control in respect ofthe treatment parameters for adjustment of 
the fluid pump 84, the fluid heatery855 and the HF-generator 81 (Figure 8). 
In this respect also a corrective iritep^ntion on the part of the operator is 
possible in any phase. / 

The invention is no limited in termsNaf its implementation to the 
preferred embodiments set forth hereinbefore^ On the contrary it is 
possible to envisage a number of alternative configurations which also 
make use of the claimed solution, in configurations of different kinds. 



16 



9 




T>|^irp ^ WELTORGANISATTON FOR GEISTIGES EIGENTUM 

Jt \s A Internationales BQro 

INTERNATIONALE ANMELDUNG VEROFFENTLICHT NACH DEM VERTRAG OBER DIE 
INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET PES PATENTWESENS (PCT) 



(51) Internationale Patentklassiftkation 6 
A61B 17/39 



Al; 



(11) Internationale Veroffentlichungsnummer: WO 99/11186 

(43^ Internationales 

VerdCfenaichungsdatum: 1 1 . Marz 1 999 ( i 1 .03.99) 



(21) Internationales Aktenzeichen: PCT/DE98/02695 

(22) Internationales Anmeldedatum:4. September 1998 (04.09.98) 



(30) Prioritatsdaten: 
197 39 699.2 



4. September 1997 (04.09.97) DE 



(71) Anmelder (fur atle Bestimmungsstaaten ausser US)i LASER- 
UND MEDIZIN-TECHNOLOGIE GGMBH, BERLIN 
(DE/DEJ; Krahmerstrasse 6-10, D- 12207 Berlin (DE). 

(7^) Erflnder; und 

) Erfinder/Anmelder (nur fur US)i MtJLLER, Gerhard 
[DE/DE]; An der Rehwiese 8, D-14129 Berlin (DE). 
DESINGER, Kai [DE/DE]; WiUmanndamm 10, D-10827 
Berlin (DE). STEIN, Thomas [DEfDE]; Kurfttrstenstrasse 
81, D-10787 Berlin (DE). 

|74)Anwalt: CHRISTIANSEN, Henning; Pacelliallee 43/45, 
EM 4195 Berlin (DE). 



(81) Bestimmungsstaaten: JP, US, europaisches Patent (AT, BE, 
CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU„ MC, 
NL, PT, SE). 



Veroflfentiicht 

Mit internationalem Recherchenbericht 

Vor Ablaufder fiir Anderungen der Anspriiche zugelassenen 

Frist; Verqffenttichung wird wiederholt falls Anderungen 

eintreffen. 



ffli §r ff?0 * Mng deposited with thr 
mt Qffm tg ^r#$s ee » under 37 £„ ™*« 
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[54) Bezeichnung: ELEKTRODENANORDNUNG ZUR ELEKTOOTHERMISCHEN BEHANDLUNG DES MENSCHLICHEN ODER 
TTERISCHEN KORPERS 

[S7) Abstract 

The invention relates to 
an electrode arrangement (82) 
for electrothermal treatment of 
human or animal bodies with at 
least one electrode for insertion 
into the body, said electrode being 
situated on an electrode support. 
Said electrode is connected to 
an alternating current source 
(81) via a supply lead and to 
a temperature stabilizer device 
(84, 85) for influencing the 
effective temperature profile in 
die treatment area. The electrode 
support and the electrode, or 
electrodes, are constructed for 
direct insertion into the body 
tissue, said insertion being 
channel forming. The temperature 
stabilizer device has a timed 
heating device (85) for thermal 
support of the insertion. 

(57) Zusammenfassung 

Elektrodenanordnung (82) zur elektrothermischen Behandlung des menschlichen oder tierischen Kdrpers, mit mindestens einer auf 
einem Elektrodentrager angeordneten Elektrode zur Euifuhrung in den Korper, die uber eine Zuleitung mit einer Wechselstromquelle (81) 
verbunden ist, und einer Temperiereinrichtung (84, 85) zur Beeinfiussung des Wirktemperaturprofils im BehandlungsbereLch, wobei der 
Elektrodentrager und die Elektrode bzw. Elektroden zur direkten, insbesondere kanalbildenden Einfuhrung in Korpergewebe ausgebildet 
sind und die Temperiereinrichtung eine zeitsteuerbare Heizeinrichtung (85) zur thermischen UnterstUtzung der Einfuhrung aufweist 
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